Adenosine restores myocardial responsiveness to insulin during acute endotoxin shock in vivo.
We recently reported that adenosine potentiated insulin-stimulated myocardial glucose uptake (MGU) in vivo and that adenosine receptor blockade resulted in myocardial insulin resistance. Since myocardial insulin resistance has been reported to occur during endotoxin shock, we decided to investigate whether infusion of adenosine could ameliorate this condition. Studies were performed in pentobarbital-anesthetized dogs that were instrumented to measure mean arterial blood pressure (MAP), circumflex arterial blood flow (Q), myocardial glucose uptake (MGU), and oxygen uptake (MVO2). Endotoxin shock was induced by administration of an intravenous bolus of Salmonella typhymurium endotoxin (1 mg/kg). The response to insulin was determined during hyperinsulinemic (4 U/min), euglycemic clamp (INS). The ability of adenosine to potentiate insulin-stimulated glucose uptake was measured during sequential infusions of adenosine (0.01 mumol/min to 10 mumol/min) or during infusion of a single concentration of adenosine (1.0 mumol/min) into the circumflex artery. In control dogs INS resulted in an approximate twofold elevation of myocardial glucose uptake over basal values (2.6 +/- 0.4 to 4.9 +/- 0.7 mg/min; mean +/- S.E.M.). There was no significant effect of INS on MAP, Q, or MVO2 in this group. Adenosine infusions resulted in potentiation of insulin-stimulated MGU. During shock INS elevated MAP, Q, and MVO2 to levels that were not significantly different from the control group, but did not raise MGU above the pre-endotoxin level. Adenosine infusions elevated insulin-stimulated MGU during shock to levels similar to those observed in the control group during respective adenosine infusion rates. MAP and MVO2 were not significantly altered by INS + adenosine in the shock group as compared with the effect of INS alone. From these results we conclude that adenosine restored the myocardial glucose uptake response to insulin during endotoxin shock. The response of the oxygen supply to demand ratio to INS suggests that myocardial adenosine production may be reduced during endotoxin shock.